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INTRODUCTION

BACKGROUND

1. The current concept of Army helicopter employment dictates that the majority of the
operational flying will be in the nap-of-the-earth environment. In this type of
employment, the helicopter will encounter clouds of fine dust in desert operations. The
Army contracted for an improved engine air filtration system (IEAFS) to enhance
operations in desert environments without degrading other operational capabilities. An
lEAFS was developed and tested for the UH-1H helicopter by Pall Land and Marine
Corporation and Bell Helicopter Textron, Inc, (BHTI). Ground and wind tunnel testing
of the IEAFS has shown improvements in both filtration and installation losses. The U.S.
Army Aviation Systems Command tasked (ref 1, app A) the U.S. Army Aviation
Engineering Flight Activity (AEFA) to conduct an Airworthiness and Flight
Characteristics (A&FC) evaluation to verify the engine-air induction system compatibility
and determine changes in handling qualities and performance capabilities with the lEAFS
installed on the UH-1H helicopter. The evaluation was conducted in accordance with the
approved test plan (ref 2, app A).

TEST OBJECTIVES

2. The objective of the A&FC evaluation was to determine the effects of the lEAFS on
the handling qualities, performance, and engine induction system characteristics of the
UIH-1H helicopter.

DESCRIPTION

3. The UH-1H is a single-engine helicopter with a Lycoming T53-L-13B free turbine
engine rated at 1400 shaft horsepower (shp) uninstalled at sea level standard day
conditions. The main transmission is limited to 1137 shp for continuous operation. A
more detailed description of the UH-1IH is contained in reference 3, appendix A, and
appendix B. The standard filter installed on UH-1H helicopters serial no. 68-15779 and
subsequent is an inertial self-purging separator that uses engine bleed air. A more
complete description of the standard filter is contained in reference 3 and appendix B.
The lEAFS is an inertial type air particle separation system designed to increase engine
service life in desert environments. It uses swirl tubes and bleed air, and consists of upper
and lower halves. It is designed to replace the standard filter, but is designed to allow
reinstallation of the standard filter. A more detailed description of the lEAFS is
contained in references 4 and 5, appendix A, and appendix B.

TEST SCOPE

4. The evaluation consisted of testing to determine the effects of installation of the
lEAFS on aircraft performance and handling qualities, engine vibration, inlet distortion,
and air induction system. The evaluation was conducted at Edwards Air Force Base,
California (field elevation 2302 feet). A total of 31.3 flight hours (20.1 productive
hours) was flown during 25 flights between 16 September 1987 and 29 February 1988.
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The test aircraft was operated within the limitations of the operator's manual as amended
by the airworthiness release (ref 6) except as noted in paragraph 21. The evaluation was
conducted at the conditions shown in tables 1 through 3.

TEST METHODOLOGY

5. Established flight test techniques (refs 7 and 8. app A) were used and are discussed
in appendix D. The Handling Qualities Rating Scale (fig. D-1) and the Vibration Rating
Scale (fig. D-2) were used to supplement pilot's qualitative comments. Flight test data
were recorded manually and by on-board magnetic tape. A listing of test instrumentation
is contained in appendix C. Data analysis methods used are presented in appendix D.

2
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RESULTS AND DISCUSSION

GENERAL

6. An Airworthiness and Flight Characteristics (A&FC) evaluation of the UH-1H
aircraft with the IEAFS installed and with the standard filter installed was conducted at
gross weights of approximately 7000 lb to 9500 lb and at density altitudes of
approximately 300 ft to 7100 ft. The aircraft performance and handling qualities of the
U H-IH with the lEAFS installed are not significantly different from those of the standard
UH-IH. The low-speed handling qualities remain a deficiency as previously reported.
An engine vibration survey indicates that the vibrations with the lEAFS installed are not
significantly different from those of the standard UH-IH. The engine inlet pressure
distortion with the lEAFS installed is less than that of the standard UH-1H. The engine
inlet temperature characteristics with the lEAFS installed are not significantly different
from that of the standard UH-lH. Rearward (180 degree azimuth) flight at a true
airspeed of approximately 30 knots causes exhaust reingestion in both the UH-IH with
the IEAFS installed and in the standard UH-IH. Engine installation losses with the
lEAFS installed are less than those of the standard UH-1H. The poor reliability of the
lEAFS latch rivets was identified as a deficiency. The poor reliability of the latch lever
locking device was identified as a shortcoming.

AIRCRAFT PERFORMANCE

Hover

7. Hover performance was evaluat.d using the tethered hover technique with the
standard filter installed and with the IEAFS installed. Results are presented in
figure E- 1. Hover power required with the IEAFS installed is unchanged from that with
the standard filter installed.

Level Flight

8. Level flight performance was evaluated using the constant ratio of gross weight to air
pressure ratio (W/8) method at thrust coefficients of approximately 0.0032, 0.0038. and
0.0042 with the standard filter installed and with the IEAFS installed. Results are
presented in figures E-2 through E-11. Level flight power required with the IEAFS
installed is not significantly different from that with the standard filter installed.

ENGINE VIBRATION AND INLET DISTORTION

General

9. Engine vibration surveys and engine inlet pressure and temperature surveys were
conducted at the conditions shown in table 2 with the modified bellmouth described in
appendix C installed. The modified bellmouth was removed and replaced with a
standard bellmouth at the conclusion of these surveys for the remainder of the testing.

Engine Vibration Surveys

10. Spectral plots of engine vibration are presented in figures E-12 through E-17 for
selected flight conditions with the standard filter installed and with the IEAFS installed.
The installation of the lEAFS does not significantly change the engine vibrations.
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Inlet Distortion Surveys

11. Circumferential and radial total pressure distributions, as defined in reference 9,
appendix A, and appendix D, and circumferential temperature distributions are shown in
figures E-18 through E-79 for selected flight conditions with the standard filter installed
and with the IEAFS installed. Reference 10, appendix A requires that, for the engine to
meet guaranteed specification performance, circumferential and radial total pressure
variations must not exceed ±2 percent of average total pressure. At all conditions of
these surveys, the circumferential and radial pressure variations were less than
±2 percent of average total pressure. For each condition, both the circumferential and
radial pressure variations with the IEAFS installed are less than the variations with the
standard filter installed.

12. The circumferential temperature distributions indicate exhaust reingestion both with
the standard filter installed and with the lEAFS installed in 180-degree-azimuth flight at
a true airspeed of approximately 30 knots. As shown in figures E-72 and E-75, at this
flight condition, the average inlet temperature was approximately 13'C higher than
average ambient air temperature with the standard filter installed, and approximately
20*C higher than average ambient temperature air with the lEAFS installed. The limited
data indicates that exhaust gas reingestion in rearward flight has a significant adverse
effect on engine performance, both with the standard filter installed and with the IEAFS
installed.

AIR INDUCTION SYSTEM INSTALLATION LOSSES

General

13. The effects on engine installation losses were determined at the conditions shown in
table 2. Results are shown in figures E-80 through E-85, appendix E for selected flight
conditions with the standard filter installed and with the lEAFS installed. The installation
losses were less with the IEAFS installed. Engine inlet pressure recovery ratios are
presented in table 4 for selected flight conditions with the standard filter installed and
with the IEAFS installed. For each flight condition, the pressure recovery ratio with the
lEAFS installed is not significantly different from that with the standard filter installed.
This indicates that the decrease in installation losses with the lEAFS installed is
principally due to the IEAFS using less bleed air than the standard filter. Determination
of the bleed air requirements of the standard filter and the lEAFS was not within the
scope of the A&FC.

Hover

14. The effects on engine installation losses in hover were determined in conjunction
with the surveys of engine vibration and inlet distortion. Results are presented in
figures E-80 and E-81. Throughout the range of skid heights and power required,
installation losses were less with the IEAFS installed than with the standard filter installed.

Level Flight

15. The effects on engine installation losses in ball-centered unaccelerated level flight
were determined at the conditions shown in table 2. Referred rotor speeds were chosen

7
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to obtain average referred output shaft speeds approximately equal to the average
referred output shaft speeds obtained during the engine calibration in the Corpus Christi
Army Depot test cell. This was done to allow determination of installation losses by
comparing engine performance on the aircraft to performance in the test cell. Results are
presented in figures E-82 through E-85. Installation losses were less with the lEAFS
installed than with the standard filter installed.

16. Installation losses in level flight with sideslip were determined in conjunction with the
surveys of engine vibration and inlet distortion. Throughout the range of sideslip angles
and power required, installation losses were less with the IEAFS installed than with the
standard filter installed.

Low-Speed Flight

17. Installation losses in low-speed flight were determined in conjunction with the
surveys of engine vibration and inlet distortion. Throughout the range of azimuths,
airspeeds, and power required, installation losses were less with the IEAFS installed than
with the standard filter installed.

Climb and Descent

18. Installation losses in climb and descent were determined in conjunction with the
surveys of engine vibration and inlet distortion. Throughout the range of angles of attack,
airspeeds, and power required, installation losses were less with the IEAFS installed than
with the standard filter installed.

HANDLING QUALITIES

Static Lateral-Directional Stability

19. The static lateral-directional stability characteristics of the UH-IH with the lEAFS
installed were evaluated at the conditions shown in table 3. Results are presented in
figure E-86. The static lateral-directional stability of the UH-1H with the lEAFS
installed is satisfactory and is essentially unchanged from that of the standard UH-1H.

Maneuvering Stability

20. Maneuvering stability was evaluated at the conditions shown in table 3 with the
collective control fixed at the initial trim position. Results are presented in figure E-87.
The maneuvering stability of the UH-1H with the IEAFS installed is satisfactory and is
essentially unchanged from that of the standard UH-1H.

Low-Speed Flight

21. Low-speed flight characteristics were evaluated as described in appendix D at the
conditions shown in table 3. Tests were conducted by flying the helicopter at a 10-foot
skid height utilizing a ground pace vehicle for airspeed reference. The aircraft was flown
at relative wind azimuths of zero to 330 degrees, in increments of 30 degrees measured
clockwise from the nose of the aircraft. At each azimuth, the aircraft was flown at ground

9



speeds of five to 30 knots in 5-knot increments by keeping formation with the ground
pace vehicle. True airspeed was therefore the algebraic sum of the pace vehicle speed
and the component of the wind velocity in the direction of flight. For relative wind
azimuths of 30, 120, 210, 240, and 270 degrees, the calculated true airspeed was greater
than the 30-knot true airspeed allowed by the operator's manual. Handling quality
ratings based on the HQRS were assigned based on a task tolerance of ±2 degrees
heading and +2 feet altitude. Results are presented in figures E-88 through E-100. At
a 60-degree relative azimuth at airspeeds of approximately 20, 25, and 30 knots, full left
pedal deflection was required to maintain heading, and frequent moderate longitudinal
cyclic control was required to maintain pitch attitude (HQRS 7). The low-speed
characteristics were unchanged from those of the standard UH-IH and remain a
deficiency as previously reported (ref 11. app A).

Simulated Engine Failure

22. Simulated engine failures were qualitatively evaluated in level flight with the lEAFS
installed. The aircraft was stabilized in level flight and engine failure was simulated by
rapidly moving the throttle to the flight idle detent. Controls were held fixed until
activation of the low main rotor speed audio warning. No change in response or handling
qualities compared to a standard UH-1H were observed.

RELIABILITY AND MAINTAINABILITY

General

23. The reliability and maintainability of the IEAFS were evaluated throughout the
evaluation. The IEAFS installed on the aircraft was a prototype. It was inspected before
and after each flight. During the first two test flights, the lEAFS upper assembly was
removed after each flight to allow inspection of the engine inlet installation.

Latch Lever Attachment

24. During the second installation of the [EAFS upper assembly, the left rear latch lever
separated from the assembly. This separation was caused by failure of the two aluminum
attaching rivets (fig. 1). During further inspection, it was determined that the right rear
latch lever was loose. This looseness was caused by deformation of the three aluminum
attaching rivets. This lever and the remaining ones were removed and reinstalled by
AEFA personnel using steel-core rivets. No latch lever failures occurred during the
remainder of the evaluation. The poor reliability of the latch lever attachment is a
deficiency and should be corrected before production.

Latch Lever Locking Device

25. The upper assembly latch levers included a sliding spring-loaded positive locking
device (fig. 2). This device was designed to prevent inadvertent release of the latch. In
several instances during preflight inspection, the latch appeared to be locked, but a
relatively small outward force on the lower potion of the latch lever would cause it to
release. This was caused by two factors: (1) the spring was too weak, and (2) when
being closed, the latch lever struck the lEAFS lower assembly, preventing the latch from

10
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Locking
S Device

Figure 2. Locking Device and Spring in lEAFS Latch Lever

Material Removed to Allow
Latch to Close Completely

Figure 3. lEAFS Latch Lever with Material Removed to Allow Complete Closure
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being completely closed. The locking device moved smoothly only if the latch lever was
completely closed. The combination of inadequate spring force and increased friction
between the locking device and the latch lever prevented full travel of the locking device.
The problem was partially corrected by removing a portion of the latch lever as shown in
figure 3. This allowed the latch lever to close completely; however, the spring force was
still inadequate to ensure full travel of the locking device. Manual assistance was often
required to obtain full travel. The poor reliability of the locking device is a shortcoming
which should be corrected before production.

13



CONCLUSIONS

GENERAL

26. Aircraft hover and level flight power required of the UH-1H with the lEAFS
installed are not significantly different from those with the standard filter installed

(paras 7 and 8).

27. Engine vibrations with the lEAFS installed are unchanged from those with the

standard filter installed (para 10).

28. Inlet distortions with the IEAFS installed are less than with the standard filter
installed (para 11).

29. Engine installation losses of the UH-lH with the IEAFS installed are less than with
the standard filter installed (paras 13 through 18).

30. The handling qualities of the UH-IH with the IEAFS installed are essentially

unchanged from those of the standard UH-IH (paras 19 through 22).

31. One deficiency and one shortcoming of the lEAFS installation in the UH- 1 H have
been identified during this evaluation (paras 24 and 25).

DEFICIENCY

32. The poor reliability of the lEAFS latch lever attachment is a deficiency (para 24).

SHORTCOMING

33. The poor reliability of the lEAFS latch lever locking device is a shortcoming
(para 25).

14



RECOMMENDATIONS

34. The following recommendations are made:

a. The deficiency identified in paragraph 32 should be corrected before production
(para 24).

b. The shortcoming identified in paragraph 33 should be corrected before
production (para 25).

15
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APPENDIX B. DESCRIPTION

GENERAL

I. The UH-IH is a thirteen-place, single-engine, single-main-rotor helicopter, with a
two-bladed teetering rotor and a two-bladed tail rotor. The maximum gross weight of the
helicopter is 9500 pounds. Power is provided by a Lycoming T53-L-13B free turbine
engine rated at 1400 shaft horsepower (shp) uninstalled at sea level standard day
conditions. The main transmission is limited to 1137 shp for continuous operation. The
helicopter used in this evaluation, USA S/N 69-15532, manufactured by BHTI. is a
production UH-1H modified to incorporate test instrumentation, a main rotor brake, and
the lEAFS. Figures B-I through B-8 show the helicopter with the lEAFS installed.
Figure B-9 is a close-up of the lEAFS installed on the helicopter.

STANDARD FILTER

2. The standard filter installed on UH-lH helicopters serial no. 68-15779 and
subsequent is an inertial self-purging particle separator. Particle-laden air is directed
through a large annular chamber and through an air cleaner. A constant supply of bleed
air from the engine flows through the venturi-type ejector and carries particles overboard
through airframe plumbing.

IMPROVED ENGINE AIR FILTRATION SYSTEM

3. The lEAFS is a self-purging particle separator air induction system. The air particle
separator is an inertial type system consisting of upper and lower assembly halves, shown
in figures B-10 through B-16, compressor bleed hose and fitting, and attaching hardware.
It incorporates a compressor wash kit, and the upper assembly half is covered with a
screen, as shown in figures B-12 through B-14, permitting personnel to stand on top of
the lEAFS during maintenance operations.

4. The basic functional element of the lEAFS is the vortex generator tube, shown in
figures B-17 through B-19. The upper assembly half contains the vortex generator tubes,
as shown in figures B-12, B-15, and B-16. Incoming air is rotated so that solid particles
are centrifuged to the wall of the vortex tube, swept into the scavenge space, and passed
into the cavity between the inlet and outlet plate. Cleaned air passes through the vortex
outlet tubes to the engine. Dust inside the air cleaner is scavenged overboard through the
rear left-hand and right-hand vertical slots. Bleed air from the engine is used to eject the
separated dust particles through the vertical slots.

5. The IEAFS is designed to replace the standard filter, but the system is designed to
allow reinstallation of the standard filter. The installation of the lEAFS requires the
following modifications:

Remove differential pressure switch from firewall and cut, cap, and tie back wire
from switch.

Drill new hole in firewall and rivet lEAFS adapter kit to firewall.

17



Figure B-i. Test Aircraft-Front View
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Figure B-5. Test Aircraft-Rear View
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Scavenge Air

Vortex Generator with Containment
Body Outlet Tube

Figure B- 17. Vortex Generator Tube
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Remove four quarter-turn fastener receptacles by drilling out two rivets in each
receptacle, and install four lEAFS nutplate adapters by installing rivets through same rivet
holes.

FLIGHT ENVELOPE

6. The JUH-1H with the IEAFS installed was cleared for flight within the flight envelope
specified in the operator's manual (ref 3. app A) and the airworthiness release (ref 6).
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APPENDIX C. INSTRUMENTATION

GENERAL

1. The airborne data acquisition system was installed, calibrated and maintained by
AEFA personnel. The system used pulse code modulation (PCM) encoding for standard
handling qualities, performance, an inlet distortion data. Magnetic tape was used to
record data on board the aircraft. Ates; instrumentation boom was mounted at the base
of the aircraft windshield and extended forward 9.5 feet. A swiveling pitot-static tube
and angle of attack and sideslip vanes were mounted on the boom. Engine inlet
temperature data was obtained from six thermocouples installed in a standard UH-IH
engine bellmouth. Engine inlet pressure was measured using an electronic pressure
s,;annei which scquentially sampled the pressure of 48 pressure ports installed in a
standard UH-1H-1 engine bellmouth. Engine vibration was measured using three
accelerometers mounted on the engine. Instrumentation and related special equipment
installed in the aircraft and used for this test are:

Pilot's Panel

Airspeed (boom)
Pressure altitude (boom)
Radar altimeter
Angle of sideslip
Main rotor speed
Gas producer speed*
Turbine gas temperature'
Engine torque
Fuel remaining*

Cable angles
Collective control position
Instantaneous vertical speed indicator*

Copilot's Panel

Airspeed (standard system)
Pressure altitude (standard system)
Fuel quantity used
Total air temperature
Cable tension
Record number

Center Console

Reference time of day

Magnetic Tape

Record number
Time of day
Airspeed (boom)
Airspeed (ship)
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Pressure altitude (boom)
Pressure altitude (ship)
Radar altitude
Angle of sideslip
Control positions

Longitudinal
Lateral
Directional
Collective

Aircraft Attitudes
Roll
Pitch
Heading

Aircraft Rates
Roll
Pitch
Yaw

Acceleration (three linear accelerometers at aircraft center of gravity)
Fuel flow
Fuel quantity used
Free air total temperature
Main rotor speed
Cable tension
Cable angles
Engine vibration (3 accelerometers, 400 Hertz response)
Engine compressor discharge pressure
Engine torque
Engine gas producer speed
Engine turbine gas temperature
Throttle position
Engine inlet guide vane position
Engine bleed band position
Engine inlet air temperature (6)
Engine inlet air differential pressure (48)
Transmission housing static pressure

'Indicates standard ship indicator

Pitot-Static Calibration

2. The results of the test boom airspeed system calibration performed for AEFA Project
No. 84-25 were used for this evaluation. The position error correction for the test boom
airspeed system is presented in figure C-I. The altimeter position error was calculated
assuming all airspeed position error occurred at the static source.
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FIGURE C-I
BOOM AIRSPEED CALIBRATION

SWIVELING PROBE
UH-1H USA S/N 69-15532

DENSITY OAT ROTOR FLIGHT METHOD
ALTITUDE SPEED CONDITION

(FT) (DEG C) (RPM)

9870 19.5 324 LEVEL TRAILING
BOMB

DELTA V =Ao + Ai X VICB + A2 X VICB2 , IERE: AO = -3.828491
Ai = 0.2110640
A2 = -0.001097184

0 (A
co 0

zz

120
LINE OF ZEOERROR

100

a O

280

60

4 0 .. 40.........0 . 120

IHST TCORRE T FRPHANDBOKS)

0
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Engine Calibration

3. The engine was calibrated in a test cell at the Corpus Christi Army Depot before
commencement of the evaluation. The following data were obtained at each point during
the calibration:

Engine gas producer speed
Engine output shaft speed
Engine output shaft torque
Engine torquemeter pressure
Gearbox pressure
Engine exhaust gas temperature
Fuel flow
Test cell ambient temperature
Test cell ambient pressure

The relationship between differential torque pressure (torquemeter pressure minus
gearbox pressure) and engine torque determined from this calibration was used to
determine engine torque during the evaluation. The relationship is presented in
figure C-2.

Engine Vibration Measurement

4. Accelerometers were installed on the engine at the locations used for mounting
vibration transducers for routine engine vibration tests, using standard transducer
mounting adapters, as shown in figure C-3. These locations are as follows:

Forward vertical acceleration at front lifting eye
Fore/aft acceleration at diffuser flange
Aft vertical acceleration at oil scavenge line

These accelerometers, with their associated signal conditioning equipment, had an
effective bandwidth of 4 to 400 Hz and a sensitivity of 0.1 volts per g. Data was sampled
at 2.000 samples per second and recorded on magnetic tape.

Engine Inlet Pressure and Temperature Measurement

5. A standard UH-lH engine bellmouth was modified by installing 48 total pressure
ports and six thermocouples as shown in figure C-4. An electronic pressure scanner
system sequentially measured the differential pressure between each of the total pressure
ports and a static pressure port located on the inside of the transmission housing at
fuselage station 141, buttline 14, and waterline 72. The differential pressures were
sampled at 31 samples per second and recorded on magnetic tape.

6. An error analysis and a post-project calibration of the thermocouple system yield the
measurement uncertainties presented in table C-1. The relative error represents
repeatability or stability of each probe over the period of the project and is applicable to
both record-to-record comparisons and probe-to-probe comparisons. The absolute error
represents the uncertainty relative to outside air temperature.
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FIGURE C-2
ENGINE TORQUEMETER CALIBRATION

T53-L-135 S/N LE168209

SYMBOL OUTPUT SHAFT DATA SOURCE
SeED (RNM)

o 6600 ENGINE TORQUEETER CALIBRATION
o 6400 FROM TEST CONDUCTED AT CORPUS
o 6000 CHRISTI ARMY DEPOT 13 JAN 87.

NOTE: DIFFERENTIAL PRESSURE, AP = TOROUEMETER PRESSURE
MINUS GEARBOX PRESSURE.

1200
:ORQUE =-28.31750 +-18.85985 x A

1000

Go

400

600

0 10 20 30 40 50 60 70

DIFFERENTIAL TORQUE PRESSURE--AP (PSI)
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Figure C-3. Engine Accelerometer Locations
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Table C-1. Thermocouple Error

Circumferential Relative Absolute
Location (Deg) Error Band (deg C) Error Band (deg C)

30 -0.0+0.1 -1.1+1.2
90 -0.0/+0.1 -1.1+1.2
150 -3.6/+0.0 -4.7+1.1
210 -1.6+0.0 -2.7+1.1
270 -0.3+0.0 -1.4+1.1
330 0.0/0.0 -1.1+1.1

SPECIAL EQUIPMENT

Weather Station

7. A portable weather station consisting of an anemometer, sensitive thermometer, and
barometer was used to record wind speed and direction and ambient temperature and
pressure for hover tests and low-speed flight tests. The anemometer was mounted on a
tower whose height could be adjusted between 10 to 50 feet above ground level.

Load Cell

8. A calibrated load cell and sensitive accelerometers were incorporated with the aircraft
cargo hook to measure cable tension and longitudinal and lateral cable angles during the
tethered hover tests.

Ground Pace Vehicle

9. A calibrated "fifth wheel" ground speed indicating system was attached to a ground
pace vehicle to provide a ground speed reference during the low-speed tests.
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APPENDIX D. TEST TECHNIQUES AND DATA ANALYSIS METHODS

AIRCRAFT WEIGHT AND BALANCE

1. Before the start of the evaluation, the aircraft was weighed with all instrumentation
installed except the pressure scanners, their interface box, and the pneumatic lines
connecting the scanners to the inlet rake, with all fuel drained and full oil. The initial
weight of the aircraft was 5744 pounds, with longitudinal center of gravity (cg) at fuselage
station (FS) 145.7.

2. A manometer-type external sight gauge was previously calibrated and was used to
determine fuel volume. Fuel specific gravity was measured with a hydrometer. The fuel
loading for each test flight was determined both before engine start and after engine
shutdown. Fuel used in flight was recorded manually from a test fuel-used system and
compared with the preflight and postflight sight gauge readings. Fuel cg versus fuel
volume contained in the fuel cell (209.0-gallon capacity) was previously determined. This
calibration was used to calculate aircraft cg for each test point. Aircraft gross weight and
cg were also controlled by installing ballast in the aircraft.

AIRCRAFT PERFORMANCE

General

3. Helicopter performance was generalized through the use of nondimensional
coefficients as follows:

a. Coefficient of power (Cp):

(550) (1)
CpSHP A(QR)3

b. Coefficient of Thrust (CT):

GW + Cable Tension (2)
CT = QA(QR) 2

c. Advance Ratio (g):

VT (1.68781) (3)
OR

d. Advancing Blade Tip Mach Number (Mtip):

M VT(1.68781) + (OR) (4)
a

e. Referred Rotor Speed = Nj/vr

46



Where:

SHP = Engine output shaft horsepower (shp)

L9 Ambient air density (lb-sec2 /ft 4)

A = Main rotor disc area (ft) = 1809.56
" = Main rotor angular velocity (radians/sec)
R = Main rotor radius (ft) = 24.000
GW = Gross weight (lb)

VT = True Airspeed (kt) = VE

1.68781TQ/
1.68781 = Conversion factor (ft/sec-kt)

Qo = 0.0023769 (lb-sec2/ft 4)

VE = Equivalent airspeed (ft/sec) =

Pa Qc 2/7 1/2

7 (70.7262) L- -+1 -1

70.7262 = Conversion factor (lb/ft2-in.-Hg)

Qc = Dynamic pressure (in.-Hg)

Pa = Ambient air pressure (in.-Hg)

a = Speed of sound (ft/sec) = 11 16.451F

0 = (Ta + 273.15)/288.15

Ta= Ambient air temperature (deg C)

NR = Main rotor speed (rpm)

4. The engine output shaft torque was determined from the engine manufacturer's
torque system. The relationship of measured torque pressure to engine output shaft
torque was determined from the engine test cell calibration presented in figure C-2,
appendix C as follows:

Q =- 2 8 .31750+ 18.85 9 85 x AP

Where:

Q = Engine output shaft torque (ft-lb)

AP = Torquemeter pressure minus gearbox pressure (lb/ft2)

5. Engine output shaft power was determined by the following equation:

Q Np(Q)
SHP = (2x )Np 33,000 = 5252.113
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Where:

Np = Engine output shaft rotational speed (rpm)

33,000 = Conversion factor (ft-lb/min-SHP)

Hover Performance

6. Hover performance was obtained by the tethered hover technique. All tests were
conducted in winds less than three knots.

7. Tethered hover consists of tethering the aircraft to the ground by a cable in series with
a load cell incorporated with the cargo hook. The cable length was adjusted to give a skid
height of 60 feet, measured at the rear of the left skid. The calculated actual gross weight
of the aircraft plus the cable tension measured by the load cell equals the equivalent gross

weight for calculating CT. Atmospheric pressure and temperature and wind speed and
direction were measured by a ground weather station described in appendix C.

8. All hovering data were reduced to nondimensional parameters Cp and CT as shown
in equations 1 and 2 above. A least-squares regression of the form Cp = A0 + AI CT 1.5

was performed.

Level Flight Performance

9. Each level flight performance test point was flown in ball-centered flight at a

predetermined CT and referred rotor speed (NRt/lF). To maintain a constant ratio of
gross weight to pressure ratio (W/8), altitude was increased as fuel was consumed. To
maintain a constant referred rotor speed, actual rotor speed was varied as ambient
temperature varied.

10. Test-day level flight data was corrected to average test-day conditions as follows:

=(NRS'
VTs = VT, NR,J

SHP$ = SHPt (L' (N& 5

LQ') (N,

VTs(l.6 8 7 8 1 ) + QR
as

Where:

Subscript s = Average test day
Subscript t = Test day
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11. Specific range was derived from level flight power required and fuel flow. Referred
shaft power and referred fuel flow were calculated as follows:

SHPt
Referred Shaft Power = SH.,

Wit
Referred Fuel Flow = (6) (6)0 '71:

Where:

6 = Pa/29.92125

Wf = Fuel flow rate (lb/hr)

A curve fit was applied to this referred data and used to correct test day fuel flow to
average test day fuel flow as follows:

Wfs = W1, + AW1

Where:

AWf = Change in fuel flow between SHPt and.C 1,

Specific Range was calculated as follows:

SR = Vrs
WI,

Where:

SR = Specific range (nautical air miles/lb fuel)

Test data corrected to average test day conditions is presented in figures E-4 through E-6
and E-9 through E- 11.

12. Level flight data was analyzed by use of a simulated three-dimensional plot (CT and

gi versus Cp) for each configuration. The reduction of these plots to a family of curves of
CT versus Cp for constant values of gi allows determination of power required as a

function of airspeed for any value of CT.

INLET PRESSURE DISTORTION

13. Engine inlet pressures were measured and recorded as described in appendix C.
Total pressure at each port was calculated as follows:
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P = AP + Pstatic

Where:

P = Total pressure

AP = Differential pressure (measured at each port)

Pstatic = Pressure at transmission housing static pressure port

Circumferential and radial total pressure distributions were determined as described in
reference 9, appendix A. Circumferential total pressure distribution is determined for
each ring separately, without regard for the pressure distribution of the other rings. The
average total pressure for each ring is calculated as follows:

P15+P45+. . .+P345PAV =
12

Where:

PAV = Average total pressure for ring
P15 = Total pressure at port at 15-degree position of ring
P45 = Total pressure at port at 45-degree position of ring

P345 = Total pressure at port at 345-degree position of ring
Radial pressure distribution is ring-to-ring variation. The face average total pressure is
calculated as follows:

PFAV (PAl 1 + (PAl)2 + (PAl)3 + (PAl)4

4

Where:

PFAV = Face average total pressure
(PAV)1 = Average total pressure for ring 1

0

(PAV)4 = Average total pressure for ring 4

REFERRED ENGINE PARAMETERS

14. Installation losses are presented as referred engine gas generator speed and referred
fuel flow required to produce referred shaft power. These referred parameters are
calculated as follows:
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NG
Referred Gas Generator Speed =--V-

Referred Fuel Flow = Wf
(6)(O 0.712)

SHIP
Referred Shaft Power = SHP(6) (0.)

Where:

NG = Gas generator speed

PRESSURE RECOVERY RATIO

15. The pressure recovery ratio is the ratio of average total pressure at the engine inlet to
free stream total pressure. Pressure recovery ratio was calculated as follows:

Pressure recovery ratio = PFAV
Pa + Qc

HANDLING QUALITIES

General

16. Handling qualities data were collected and evaluated using standard test methods as
described in reference 7, appendix A.

Low-Speed Flight

17. Low-speed tests were performed by using a ground pace vehicle equipped with a
calibrated "fifth wheel" ground speed indicating system as a speed reference. Wind
velocity (speed and direction) were measured by a ground weather station and recorded
at each test point. The aircraft was flown at relative wind azimuths of zero to 330 degrees
in increments of 30 degrees measured from the nose of the aircraft. At each azimuth.
the aircraft was flown at ground speeds of 5 knots through 30 knots in 5-knot increments,
with the aircraft keeping formation with the ground pace vehicle. True airspeed is the
algebraic sum of ground pace vehicle speed and the component of wind velocity in the
direction of flight. All low airspeed tests were conducted in winds of less than 5 knots.

18. The Handling Qualities Rating Scale presented in figure D-1 was used to augment
pilot comments relative to handing qualities and workload.

19. The Vibration Rating Scale presented in figure D-2 was used to augment pilot
comments relative to vibration.
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DEFINITIONS

20. A deficiency is defined as a defect or malfunction discovered during the life cycle of
an item of equipment that constitutes a safety hazard to personnel; will result in serious
damage to the equipment if operation is continued; or indicates improper design or other
cause of failure of an item or part, which seriously impairs the equipment's operational
capability.

21. A shortcoming is defined as an imperfection or malfunction occurring during the life
cycle of equipment which must be reported and which should be corrected to increase
efficiency and to render the equipment completely serviceable. It will not cause an
immediate breakdown. jeopardize safe operation, or materially reduce the usability of the
material or end product.
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APPENDIX E. TEST DATA

INDEX

Figures Figure Number

Hover Performance E-I
Level Flight Performance E-2 through E-11
Engine Vibration E-12 through E-17
Inlet Distortion E-18 through E-79

Engine Characteristics E-80 through E-85

Static Lateral-Directional Stability E-86
Maneuvering Stability E-87

Low-Speed Flight Characteristics E-88 through E-100
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FIORE E-1

NONDIMENSIONAL HOVER PERFORMANCE
JU.-iN USA S/N 69-1552
T53-L-131 S/N LE168208
SKID H(IGNT a 60 FT

SYM AVG AVG AVG FILTER
DENSITY REFERRED OAT
ALTITUDE ROTOR

SPEED
(FT) (RPM) (DEG C)

o 1030 331.4 2.5 STO
0 1140 300.0 3.0 STD
o 1040 330.3 1.5 IEAFS

980 301.7 1.0 lEAFS

NOTES: 1. SKID HiEIGHT MEASURED FROM BOTTOM OF AFT END OF LE'T SKID.
2. VERTICAL DISTANCE FROM BOTTOM OF SKIDS TO CENTER OF MAIN

ROTOR HUB z 13 FEET.
3. TESTS CONDUCTED WITH AIRCRAFT TETHERED TO GROUND.
4. WINDS LESS THAN THREE KNOTS.

28

x

24 Cp : AO + A1CT1 5

Ao = 3.337032 x 10-5

Al 1.117454

'20

1224 8 3 4 40

THRUST COEFFICIENT, CT, x 104
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FIGURE E-2

NOND I MENS I ONAL LEVEL FL I GHT PERFORMANCE
JUH-1H USA S/N 69-15532

STANDARD FILTER INSTALLED

NOTES: 1. BALL-CENTERED TRIM CONDITION
2. AVERAGE LONGITUDINAL CG AT FS 137.8
3. AVERAGE LATERAL CG AT BIl 0.1 LEFT
4. AVERAGE REFERRED ROTOR SPEED = 312.7 RPM
5. POINTS DERIVED FROM FIGURES E-4 THROUGH E-6
6. DASHED LINE INDICATES EXTRAPOLATED DATA

0

L

28- if
0

28 !

24- 28-1
24- 28

"20- 24-
x
i -

S 16- 20

16- zo=0.14

12- 16-
! 0.16

8-: 12-

8 - 12

28 32 364 448

THRUST COEFFICIENT x 104
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FIGURE E-3
NOND I MENS I ONAL LEVEL FL I GHT PERFORMANCE

JUH-1H USA SN 69-15532
STANDARD FILTER INSTALLED

NOTES: 1. BALL-CENTERED TRIM CONDITION
2. AVERAGE LONGITUDINAL CG AT FS 137.8
3. AVERAGE LATERAL CG AT BL 0.1 LEFT
4. AVERAGE REFERRED ROTOR SPEED = 312.7 RPM
5. POINTS DERIVED FROM FIGURES E-4 THROUGH E-6
6. DASHED LINE INDICATES EXTRAPOLATED DATA

28

24

3200

~12

THRUST COEFFICIENT x 104
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F I GURE E-4

LEVEL FLIGHT PERFORMANCE
JUH-IH USA S/N 69-15532
T53-L-13B S/N LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT REFERRED CT
WEIGHT LONG LAT ALTITUDE ROTOR

SPEED x 104
(LO) (FS) (BL) (FT) (DEG C) (RPM)

7160 138.4 0.1 LT 5450 9.5 312.7 32.26

NOTE: BALL-CENTERED TRIM CONDITION

0.25
. -J

", 0.20

_,,, 0.15
ia.4 Z
,,,,J 0.10 0.9 m

0.05

0.8

0.7 '
a

1700

W400

20 40 60 0 100 120 140

TRUE AIRSPEED (KNOTS)
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FIGURE C-5
LEVEL FLIGHT PERFORMANCE

JUH-1H USA S/N 69-15532
T53-L-138 SiN LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT REFERRED CT
WEIGHT LONG LAT ALTITUDE ROTOR

SPEED x 104(LB) (FS) (9L) (FT) (DEG C) (RPM)

8490 136.9 0.1 LT 5200 7.0 313.0 38.21

NOTE: BALL-CENTERED TRIM CONDITION

0.25
we'-.w -!glog t 0.20

- - 0.15

La. 9 0.10 0.9.050.8

0.05

0.8 _

0.7

* 700

w

0600

L 400

0060 80 100 120 140
TRUE AIRSPEED (KNOTS)
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F I GURE E-6

LEVEL FLIGHT PERFORMANCE
JUH-IH USA SFN 69-15532
T53-L-130 S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVGGROSS CG LOCATION DENSITY OAT REFERRED CT
WEIGHT LONG LAT ALTITUDE ROTOR

SPEED x 104
(LB) (FS) (BL) (FT) (DEG C) (RPM)
9190 138.2 0.1 LT 5820 6.5 312.5 42.43

NOTE: BALL-CENTERED TRIM CONDITION

n 0.25
bJ- DLdL- L '-
Co 0.20

__,a 0.15

-- '0:

,, 0.- O9.310
00 0.9

0.05

0.7 C

0
r, 700 *C

600

100

I I

!4 00

300
20 40 80 80 100 120 140

TRUE AIRSPEED (KNOTS)
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FIGURE E-7
NOND I MENS I ONAL LEVEL FL I GHT PERFORMANCE

JUH-iH USA S/N 69-15532
lEAFS INSTALLED

NOTES: 1. BALL-CENTERED TRIM CONDITION
2. AVERAGE LONGITUDINAL CG AT FS 137.1
3. AVERAGE LATERAL CG AT BL O.0
4. AVERAGE REFERRED ROTOR SPEED = 313.3 RPM
5. POINTS DERIVED FROM FIGURES E-9 THROUGH E-11

0

L c;

28-

24- 28- UL

24- a

%-20- 24-
20-

F,- 16- 20-

28 'a

12 - 11-

c. 12- 0

w 0 14

8L1- 12-

8 -

02

28 N2.... ...

I--

28 2036404

8 12



FIGURE E-8
NONDIMENSIONAL LEVEL FLIGHT PERFORMANCE

JUH-1H USA S/N 69-15532
lEAFS INSTALLED

NOTES: 1. BALL-CENTERED TRIM CONDITION
2. AVERAGE LONGITUDINAL CG AT FS 137.1
3. AVERAGE LATERAL CG AT 6L 0.0
4. AVERAGE REFERRED ROTOR SPEED = 313.3 RPM
5. POINTS DERIVED FROM FIGURES E-9 THROUGH E-11

28

o 2424

24

o 0.22
K 0 2
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FIGURE E-9
LEVEL FLIGHT PERFORMANCE

JU-1H USA SN 69-15532
T5-L-136 S/N LE16820B

lEAFS I TALLED

AVG AVG AVG AVG AVG AVGGROSS CG LOCATION DENSITY OAT REFERRED CT
WEIGHT LONG LAT ALTITUDE ROTOR

SPEED x 104(LB) (FS) (6L) (FT) (DEG C) (RPM)

7320 137.6 0.0 5180 13.5 313.6 32.09

NOTE: BALL-CENTERED TRIM CONDITION

0.25

La 0.20

u 0.15

0.10 0.9w

0.05

0.8

0.7
0

-- 700

0600 I

MRI500

11,4
z

300
20 40 60 80 100 120 140

TRUE AIRSPEED (KNOTS)
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FIGURE E-1O

LEVEL FLIGHT PERFORMANCE
JLUH-1H USA SFN 69-15532
T53-L-136 S/N LE16820B

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT REFERRED CT
WEIGHT LONG LAT ALTITUDE ROTOR

SPEED x 104
(LB) (FS) (BL) (FT) (DEG C) (RPM)

8400 136.3 0.0 6030 11.0 312.7 38.53

NOTE: BALL-CENTERED TRIM CONDITION

2n 0.25
LIaJr

0Z== 0.20

,-,-o 0.10 0.9c

Dim

0.05

0.8 -

11tl 0.7

i -

04 08 0 2 4

060

00
2404 0s 0 2 4

TRUE AIRSPEED (KNOTS)
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FIGURE E-11
LEVEL FLIGHT PERFORMANCE

JUH-1H USA SN 69-15532
T53-L-136 S/N LE168208

lEAFS INTALLED

AVG AVG AVG AVG AVG AVGGROSS CG LOCATION DENSITY OAT REFERRED CTWEIGHT LONG LAT ALTITUDE ROTOR
SPEED x 104(LB) (FS) (BL) (FT) (DEG C) (RPM)

9080 137.5 0.0 6510 9.0 313.6 42.26

NOTE: BALL-CENTERED TRIM CONDITION

CA 0.25 1hfl

0.20

2a 0.15

0.10 0.9

z
0.05 z

0.8

800

0.7

-% 700 4004

I

060

,W44 I

40 ~ ~ ~ 4 60a 0 2 4
TREARSED(KOS

Lei so



FIGURE E-12

ENGINE VIBRATIONS
HOVERING FLIGHT

JUH-1H USA S/N 69-15532
T53-L-13B S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT ROTOR SHAFT SKID
WEIGHT LONG LAT ALTITUDE SPEED POWER HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (SHP) (FT)

8680 137.0 0.0 3320 20.0 321 970 25

NOTES: 1. FREE HOVER

2. WINDS LESS THAN THREE KNOTS

3. VIBRATION MEASURED AT LOCATIONS USED FOR MOUNTING VIBRATION
TRANSDUCERS FOR ROUTINE ENGINE VIBRATION TESTS:

FORWARD VERTICAL VIBRATION MEASURED AT FRONT LIFTING EYE

FORE/AFT VIBRATION MEASURED AT DIFFUSER FLANGE

AFT VERTICAL VIBRATION MEASURED AT OIL SCAVENGE LINE

5 -1 _

A 4n

zoI -_

0 -L ' . . _ J2- -- _A I A

El 0 2o. 1o 'o oo Io
!420 1 -1

6 200 400 600 800 1000

FREQUENCY (Hz)
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FIGURE E-13

ENGINE VIBRATIONS
HOVERING FLIGHT

JUH-1H USA SFN 69-15532
T53-L-139 S N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CC LOCATION DENSITY OAT ROTOR SHAFT SKID
WEIGHT LONG LAT ALTITUDE SPEED POWER HEIGHT

(LB) (FS) (8L) (FT) (DEG C) (RPM) (SliP) (FT)

8710 137.0 0.0 2150 10.0 320 941 25

NOTES: 1. FREE HOVER

2. WINDS LESS THAN THREE KNOTS

3. VIBRATION MEASURED AT LOCATIONS USED FOR MOUNTING VIBRATION
TRANSDUCERS FOR ROUTINE ENGINE VIBRATION TESTS:

FORWARD VERTICAL VIBRATION MEASURED AT FRONT LIFTING EYE

FORE/AFT VIBRATION MEASURED AT DIFFUSER FLANGE

AFT VERTICAL VIBRATION MEASURED AT OIL SCAVENGE LINE
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2.t __ __ _0

2

0200 400 600 800 1000
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FIGURE E-14

ENGINE VIBRATIONS
LEVEL BALL-CENTERED FLIGHT

JUH-lH USA S N 69-15532
T53-L-139 S N LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION DENSITY OAT ROTOR SHAFT TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED POWER CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (8L) (FT) (DEG C) (RPM) (SLIP) (KTS) (DEG) (DEG)

9250 139.2 0.0 5800 7.5 309 549 71 3.5 UP 1.2 RT

NOTE: VIBRATION MEASURED AT LOCATIONS USED FOR MOUNTING VIBRATION
TRANSDUCERS FOR ROUTINE ENGINE VIBRATION TESTS:

FORWARD VERTICAL VIBRATION MEASURED AT FRONT LIFTING EYE

FORE/AFT VIBRATION MEASURED AT DIFFUSER FLANGE

AFT VERTICAL VIBRATION MEASURED AT OIL SCAVENGE LINE

5

4

,.. _ 2.

FREQUENCY (Hz)
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FIGURE E-15

ENGINE VIBRATIONS
LEVEL BALL-CEN TERED FLIGHT
JUH-1H USA S/N 69-15532
T53-L-138 SIN LE168208

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CC LOCATION DENSITY OAT ROTOR SHAFT TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED POWER CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (91) (FT) (DEG C) (RPM) (SHP) (KTS) (DEG) (DEG)

9190 138.2 0.0 6410 11.0 311 555 72 3.2 UP 0.5 LT

NOTE: VIBRATION MEASURED AT LOCATIONS USED FOR MOUNTING VIBRATION

TRANSDUCERS FOR ROUTINE ENGINE VIBRATION TESTS:

FORWARD VERTICAL VIBRATION MEASURED AT FRONT LIFTING EYE

FORE/AFT VIBRATION MEASURED AT DIFFUSER FLANGE

AFT VERTICAL VIBRATION MEASURED AT OIL SCAVENGE LINE
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F I GURE E-16

ENGINE VIBRATIONS
CLIMBING BALL-CENTERED FLIGHT

JUH-1H USA S/N 69-15532
T53-L-13a S/N LE168209

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT ROTOR SHAFT TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED POWER CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (SHP) (KTS) (DEG) (DEG)
9090 138.7 0.0 6620 6.0 324 977 91 1.2 DN 0.3 RT

NOTE: VIBRATION MEASURED AT LOCATIONS USED FOR MOUNTING VIBRATION

TRANSDUCERS FOR ROUTINE ENGINE VIBRATION TESTS:

FORWARD VERTICAL VIBRATION MEASURED AT FRONT LIFTING EYE

FORE/AFT VIBRATION MEASURED AT DIFFUSER FLANGE

AFT VERTICAL VIBRATION MEASURED AT OIL SCAVENGE LINE
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FIGURE E-17

ENGINE VIBRATIONS
CLIMING BALL-CENTERED FLIGHT

JIM-1H USA S N 69-15532
T53-L-13 S/N LE168209

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION DENSITY OAT ROTOR SHAFT TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED POWER CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (01) (FT) (DEG C) (RPM) (SHP) (KTS) (DEG) (DEG)

9000 137.6 0.0 6660 10.5 322 986 92 2.1 DN 1.1 LT

NOTE: VIBRATION MEASURED AT LOCATIONS USED FOR MOUNTING VIBRATION

TRANSDUCERS FOR ROUTINE ENGINE VIBRATION TESTS:

FORWARD VERTICAL VIBRATION MEASURED AT FRONT LIFTING EYE

FORE/AFT VIBRATION MEASURED AT DIFFUSER FLANGE

AFT VERTICAL VIBRATION MEASURED AT OIL SCAVENGE LINE
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F IGURE E- 18
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT
JII+-1H UISA SIN 69-15532
T53-L-138 S IN LE16a209

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB8) (FS) (61.) (FT) (DEG C) (RPM) (FT)

8770 137.2 0.0 2220 21.0 322 3

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUJS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.
3. WINDS LESS THAN THREE KNOTS.

14.0-------- _ RING 4

13.0- -

12.5--------------------- -

14.0----------RING_3 1 1

A ~ -L (PAV)3

12.

12.5 -- - - - ---- - 4- 1--

12.5

14.0 -iRING 1

__13.5

-- - -- -(PAY) 1
*13.0---

12.5---
15 45 75 105 135 165 19i5 225 255 285 315 345

CIRCUWERtENTIAL LOCATION (DEG)
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FIGURE E-19
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT

JUN-IN USA S/N 69-15532
T53-L-I3 SN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (8L) (FT) (DEG C) (RPM) (FT)

8770 137.2 0.0 2220 21.0 322 3

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PVAV = [(PAV)l + (PAV)2 + (PAV)3 + jPAV)4 ]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

14.0

- o 13.5 . I

13.0

7 8 9
RADIUS (IN.)
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FIGURE E-20

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
HOVERING FLIGHT

JUH-1H USA S/N 69-15532
T53-L-139 SIN LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT)

8780 137.3 0.0 2220 9.0 321 2

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

3. WINDS LESS THAN THREE KNOTS.

14.0 R ING 41
I~d.

, v 13 .5 ( " A

13.0

14.0 
RING 3 

-

,v 13.5 -- ,--- (pv)3

13.0

14.0 RING 2

4=13. s(4i-4i44OWE! 13.0

RING 1
14.0

La 13.5( A I e tt (PAV)

o. 13.0 " . . . . . . . .1 - - - - -

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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F I GUIRE E-21
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT
JUN-iH USA S /N 69-15532
T53-L-138 SiN LE168200

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (8L) (FT) (DEG C) (RPM) (FT)

8780 137.3 0.0 2220 9.0 321 2

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRE+SURE
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

* 14.0 7
13.5cc ,o w C ". "P F A V

13.0
8 9

RADIUS (IN.)
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FIGURE E-22
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT
JUH-IH USA S/IN 69-15532
T53-L-139 S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT)

8640 136.8 0.0 2230 20.0 321 51

NOTES: 1. PAY IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.
3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

_13.5-

------------------------- (PAy) 413:0 _

14.0 ---- -- ING 3 11

13.50

12.5 --- - - - - - - - - - -

14.0[ RING 2 _

~~ 13. -k A -. 1 d)-

13.0 -- - - - - - - - - - - -

12.5----------- -

13.0 =

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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FIGURE E-23
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT
JUH.-1H USA S/N 69-15532
T53-L-139 S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (8L) (FT) (DEG C) (RPM) (FT)

8640 136.8 0.0 2230 20.0 321 51

NOTES: 1. PAY IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV = [(PAV)i + (PAV)2 + (PAV)3 + PAV)4 ]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

04)

13.5 - I I I I
•13.0 . -.. . .

lz 2- 1.- CLJ %0

12.5
7 8 9

RADIUS (IN.)
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FIGURE E-24
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT
JUH-1H USA S/N 69-15532
T53-L-139 SIN LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT)

8680 137.0 0.0 2220 10.0 320 51

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

13.5
,_Q- t _ " .(PAV)4

13 .0 . . .... .. . . .... .... . ... -.

14.0 RING 3

,-wv 13.50 13.0 4 Q (PAV)3

14.0 RING 2

-- ,-% .
o 13.5

,_ .,, .': ,' ) r~ t (PAV)2

13.0 .. IL P I;-"- -4 i144l A V 2

14.0 RING 1

Li13.5 Y IVT ~ • ,, . , t ' )(PAV)1

13 .0 1 1 -.. . . . . . . .. . . . . . . .
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)
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FIGUIRE E-25
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

HOVERING FLIGHT
JUH-1H USA $ /N 69-15532
T53-L-139 SIN LE168208

IEAFS I NSTALLED

AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (91) (FT) (DEG C) (RPM) (FT)

8680 137.0 0.0 2220 10.0 320 51

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PfAV = [(PAV)I + (PAV)2 + (PAV)3 + iPAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINOS LESS THAN THREE KNOTS.

14.0

(n 13.5 AI II

13 .0 .. . . . . . .. . . . . . . . . . . . . .

789
RADIUS (IN.)
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FIGURE E-26

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL BALL-CENTERED FLIGHT

JUH-1H USA S /N 69-15532
T53-L-13D S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9210 139.1 0.0 5500 7.5 308 93 1.9 UP 0.2 RT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 -RING 4__
04.4 H',(pAY)4

11.5 _ _.P

11.0

12.0 RING 3:-- 1 IIT
""'" ' (PV),3

,-c w 11.5 - - "

L 411.0
RING_2s- I -12.0 - --w F Wr17 777(PAV)

2

11.0
12.0 RING I

() € ." () , () I , I,,L , , ¢l PAV)lo[ 4k11.5 .1 -4

LIJ-t-,-
11.0

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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FIGURE E-27
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LEVEL BALL-CENTERED FLIGHT
JUH-1H USA S/N 69-15532
T53-L-130 S/N LJ168209

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9210 139.1 0.0 5500 7.5 308 93 1.9 UP 0.2 RT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE:
PFAV = [(PAV)l + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MIIS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

w-0

z

- 12.0_ _

11.5  PFAV

11.0
7 9

RADIUS (IN.)
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FIGURE E-28
CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET

LEVEL BALL-CENTERED FLIGHT
JUH-IH USA SN 69-15532
T53-L-139 S/N LE168209

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)
9210 139.1 0.0 5500 7.5 308 93 1.9 UP 0.2 RT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-29

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL BALL-CENTERED FLIGHT
JUH-1H USA S/N 69-15532
T53-L-138 S/N LE168209

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9120 138.0 0.0 5810 10.5 310 93 1.6 UP 0.5 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

1414_--7 (Av)4

12.0 t~R

11.0

12.0 RING 2

.... r . - -- (PAV)2

11.0 4
12.0 RING I

11.5 -7 -4 ( (PAV)2

11.0

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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FIGURE E-30

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL BALL-CENTERED FLIGHT
JUH-1H USA SFN 69-15532
T53-L-138 S/N LE168200

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9120 138.0 0.0 5810 10.5 310 93 1.6 UP 0.5 LT

NOTES: 1. PAY IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESUE
PFAV = [(PAV)1 + (PAV)2 + (PAV)3 + PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

C~4

-12.0 1__ 1_1___ 1_1____ 1_ 1 __ 1_1_ _1 _____ 1___1

A 11.5 -AY

11.0
7 8 9
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FIGURE E-31
CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET

LEVEL BALL-CENTERED FLIGHT
JUH-IH USA SiN 69-15532
T53-L-138 S/N LE168208

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (8L) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9120 138.0 0.0 5810 10.5 310 93 1.6 UP 0.5 LT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-32
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

CLIMBING BALL-CENTERED FLIGHT
JUHNIH USA SIN 69-15532
T53-L-1 38 SN LE'168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9090 138.7 0.0 6230 6.0 324 91 1.2 DN 0.3 RT

NOTES: 1. PAY IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 -- - - - _RING 41 11

- - - (PAY) 4
OR 11.0

10.5---------------------

12.0----------RING_3

11.5- - - -- - - =(PAV)3
11.0-

S11.5

12.0 -- - - RING _2_

11. cn W -7.L

11.0 (A~

10.5 - - - -

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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FIGURE E-33

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
CLIMING BALL-CENTERED FLIGHT

JUH-IH USA S./N 69-15532
T53-L-13B SIN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9090 138.7 0.0 6230 6.0 324 91 1.2 DN 0.3 RT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV = [(PAV)i + (PAV)2 + (PAV),3 + (PAV)4J/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

C4

S 12.0

11.0 . . . .. L - . - . . .... . .

7 9
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FIGURE E-34

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
CLIMBING BALL-CENTERED FLIGHT

JUH-1H USA S/N 69-15532
T53-L-13 S IN LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DIG)

9090 138.7 0.0 6230 6.0 324 91 1.2 DN 0.3 RT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C. PARAGRAPH 6 AND TABLE C-1.

12

5

" 10

30 90 150 210 270 330
CIRCUIFERENTIAL LOCATION (DEG)
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FIGURE E-35

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
CLIMBING BALL-CENTERED FLIGHT

JUH-1H USA SfN 69-15532
T53-L-13B S/N LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9000 137.6 0.0 5820 10.5 322 92 2.1 DN 1.1 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

Am 11. 
4 +(PAV)4

11.0 RI 2

12.0 RING 3

6,-n 11.s= "(PAV)3

11.0

12.0 
RING 2 2 2

-" CIRUMFERENIA LOATO (DEG) """ '|

Ngo

11.0

12.0 RING I

- 11.5()=.PA=

11.0
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)

go



FIGURE E-36
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

CLIMBING BALL-CENTERED FLIGHT
JUH-1H USA S/N 69-15532
T53-L-13B S I N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9000 137.6 0.0 5820 10.5 322 92 2.1 ON 1.1 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE-
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0

11.5 -P .AV
1- w. 0- ~.i %-v

CL 11. 0

7 89
RADIUS (IN.)
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FIGURE E-37

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
CLIMBING BALL-MTERED FLIGHT

JUH-1H USA SFN 69-15532
T53-L-l&9 S/N LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9000 137.6 0.0 5820 10.5 322 92 2.1 DN 1.1 LT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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13
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FIGURE E-38
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

DESCENDING BALL-CENTERED FLIGHT
JUH-IH USA SIN 69-15532
T53-L-13B S/N LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9040 138.6 0.0 6660 5.0 326 92 9.1 UP 0.5 RT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 _RING 4

11.5 1

"(PAV) 4
1 1 .0 .. . . . .. . . . . .

10.5

12.0 - - - i RING 311

:11.5 1 1

IC Q (PAV),3

RING 2

.. 11.5 - - J

-- -N- " (PAV)2
11.0-

10.5

12.0 RING I

11.5

,- '. 11.0- -- (A l

10.5
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMERENTIAL LOCATION (DEG)
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FICURE E-39

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
DESCENDING BALL-CENTERED FLIGHT

JUH-1H USA S/N 69-15532
T53-L-139 S/N LEI68208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9040 138.6 0.0 6660 5.0 326 92 9.1 UP 0.5 RT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV a [(PAV)i + (PAV)2 + (PAV)3 + (PAV)4J/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

* 12.0

11.5
ix,2,. 1.- CL % 0h -WAV

11.0
7 8 9

RADIUS (IN.)

14



FIGURE E-40

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
DESCENDING BALL-CENTERED FLIGHT

JUH-iH USA S/N 69-15532
T53-L-138 S N LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (OL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

9040 138.6 0.0 6660 5.0 326 92 9.1 UP 0.5 RT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-I.
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FIGURE E-41
CIRCUWFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

DESCD)ING BALL-CENTERED FLIGHT
JUN-IN USA SN 69-15532
T53-L-139 SiN LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8980 137.6 0.0 5630 10.5 326 93 10.2 UP 1.9 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

11.0 I-
RING 3

12 0 . _ . _ _ . . . . _ . _ _ _ . _. _ .

12.0

cfe

11.5" '

11.0

12.0 RING I

11.0
• " " ; ; ,4, f PAV)

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERETIAL LOCATION (DEG)

t4



FIGURE E-42

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
DESCENDING BALL-CENTERED FLIGHT

JUH-IH USA S/N 69-15532
T53-L-13B SIN LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE ' SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8980 137.6 0.0 5630 10.5 326 93 10.2 UP 1.9 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0

~11-

11.0

7 a8RADIUS (IN.)
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FIGCURE E-43
CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET

DESCENDING IBALL-CETERED FLIGHT
JUHIH USA S N6 M152T53-L-130 S I .1168208

IEAFS INSTALLED,

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CC LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(L9) (FS) (9L) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8980 137.6 0.0 5630 10.5 326 93 10.2 UP 1.9 IT

MOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-44

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
AUTOROTAT ION

JUIH-IH USA SIN 69-15532
T53-L-138 SIN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (9L) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8950 138.3 0.0 6050 6.5 321 92 16.6 UP 0.7 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LIIES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

C.<m---" 11.5 ("- , " , . - , , , ' ' )(PAV)4

11.0

12.0 RING 3

OWL F1 I =.(P V)3
-- V ; 11. 5 " " ' ' " '' ' )

11.0

12.0 RING 2

s, . S ( -( %* '4 - (. P V ) 2

11.0

12.0 RING I

_j " " (PAV)l
14 i 11.5 .i L .. . _ .. . . . . .

11.0
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)
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F I •U _E-45
RADIAL PRESSURE DISTRIBUTION IN ENGINE II\..T

AUTOROTAT ION
JUIN U S N 915W2
T5,-L-13S SiN LE168208

STANDARD FILI"ER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8950 138.3 0.0 6050 6.5 321 92 16.6 UP 0.7 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PVAV IS FACE AVERAGE TOTAL PRESSURE
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0

< ' " 11.0

7 a 9
RADIUS (IN.)
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FIGURE E-46

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
AUTOROTAT ION

JUH-iH USA S/N 69-15532
T53-L-138 S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAY ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8950 138.3 0.0 6050 6.5 321 92 16.6 UP 0.7 LT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-47

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
AUTOROTAT ION

JUH-IH USA S/N 69-15532
T53-L-139 S/N LE168208

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(I.) (F) (9L) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8880 137.2 0.0 b390 9.0 307 92 14.9 UP 5.5 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

11.5(=5- (PAV)4

12.0 - - RING 3 -

,. 11.5 (PA..

4h;; tY T (PAV)3

11.0

12.0 RING 2

tH 1t±11.5( .t4 (PV)2

11.0 1

12.0 RING I

11.5L-LIIJ-III . .... ."(, .. .. ; :,, T+1+H ,, i, 444(; PAV)2
II-T

11.01
15 45 75 105 15 195 225 255 285 315 345

CIRCUWE4TIAL LOCATION (DEG)
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FIGURE E-48
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

AUTOROTAT I ON
JUH-1H USA S/FN 69-15532
T53-L-138 S L6820BIEAF:S II TALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP(LB) (FS) (L) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8880 137.2 0.0 6390 9.0 307 92 14.9 UP 5.5 LT

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE-
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LI ES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0

- ) 11.5-P-wow "- , ; --cPFAV

. 11.0 7 89

RADIUS (IN.)
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F I GURE E-49
CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET

AUTOROTAT ION
JUH-IH USA SFN 69-15532
T53-L-138 S iN LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF OF

AIRSPEED ATTACK SIDESLIP
(LiB) (FS) (9L) (FT) (DEG C) (RPM) (KTS) (DEG) (DEG)

8880 137.2 0.0 6390 9.0 307 92 14.9 UP 5.5 LT

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-50

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 14.8-DEGREE LEFT SIDESLIP

JUH-1H USA SIN 69-15532
T53-L-13B S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8840 137.9 0.0 6090 6.0 323 91 1.7 DN

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

11.5 ,, ,, (PAV)4

11.0 .... H'-

12.0 RING 3

L.Li
161.5 i n d41+• 4 PAV2

12.0 -- - RING 2

o 11 .5 (E,,,, ,l

11.0

12.0 RING 1

1w- 1.5; j:; k i+i1 4
(PAV)2

11.0

15 45 75 105 35 16 195 225 255 285 315 345
CI 0ITIAL LOCATION (DEG)
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FIGURE E-51

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 14.8-DEGREE LEFT SIDESLIP

JUH-1H USA S/N 69-15532
T53-L-130 S/N LE166209

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEE ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8840 137.9 0.0 6090 6.0 323 91 1.7 DN

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV z [(PAV)l + (PAV)2 + (PAV)3 + PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0

11.0

9

RADIUS (IN.)

I0mI



FIGURE E-52

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 14.8-DEGREE LEFT SIDESLIP

JUIM-IH USA S/N 69-15532
T53-L-139 S/N LE168209

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8840 137.9 0.0 6090 6.0 323 91 1.7 DN

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-53

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 15.0-DEGREE LEFT SIDESLIP

JIM-1HI USA S iN 69-15532
T53-L-136 SiN LE68209

iEAF INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8770 136.6 0.0 5970 10.5 323 92 1.1 DN

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

, j ,-,PAV)4
d 11.0

12.0 RING 3 1

A i q. 4 +,4,J ". -4i 4 44 (PAV)3

11.0 I

12.0 RING 2
Sl

11.0

12.0 RING I

11.0 , "(PAV)

11.0 - -

15 45 75 105 15 16 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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FIGURE E-54

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 15.0-DEGREE LEFT SIDESLIP

JUH-1H USA S/N 69-15532
T53-L-138 SIN LE168208

iEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8770 136.6 0.0 5970 10.5 323 92 1.1 DN

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL P ESSU
PFAV = (PAV)I f (PAV)2 + (PAV)3 + (PAV) 4 ]/4.

3. DASHED LIlNES DENOTE PLUS OR MINUS 2-ERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

-1-

_ 12.0 __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _

zn, -v) 11.5-

11.0
7 8 9
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FI GM E-55

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGIIE INLET
LEVEL FLIGHT WITH 15.0.EGREE LEFT SIDESLIP

JUH-1H USA S N 0-15532
T53-L-1N S/N LE16820B

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AlIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8770 136.6 0.0 5970 10.5 323 92 1.1 DN

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.
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FIGURE E-56

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 16.9-DEGREE RIGHT SIDESLIP

JUN-1H USA S /N 69-15532
T53-L-13B SIN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8890 138.1 0.0 6080 6.0 323 92 1.2 UP

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

12.0 RING 4

Id5( 56, ,,W, (PAV) 4

11.0

12.0------ - RING 3

so 115---- 1

11.0 -

RING 2
'-'1

11.0

12 .0 RING 1

"-R: "() ,, ! , I ,:, J, 7y(PAV) 1
11.0 .. . . .7=. .6,.. .=-- - .. .. . . .. . . . .

15 45 75 105 135 165 195 2 255 285 315 345
CIRCUMFTIAL LOCATION (DEG)
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Fl I-57
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LEVEL FLIGHT WITH 16.9-DEGREE RIGHT SIDESLIP
JUH-1H USA S/N 69-15532
T53-L-138 S/N LE1682O

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CO LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8890 138.1 0.0 6080 6.0 323 92 1.2 UP

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV : [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

in

ac im at ,

12.0

.25 W. I PFAV

11.0 S8 g

RADIUS (IN.)
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FIGURE E-58

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 16.9-DEGREE RIGHT SIDESLIP

JUH-1H USA S/N 69-15532
T53-L-13B SiN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WE.GHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (Fr) (DEG C) (RPM) (KTS) (DEG)

8890 138.1 0.0 6080 6.0 323 92 1.2 UP

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C. PARAGRAPH 6 AND TABLE C-1.

13

'12

'-8

C

-6

i0 90 AD0 2 10 270 330

CIRCUMERENTIAL LOCATION (DEG)

113



FIGURE E-59
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LEVEL FLIGHT WITH 16.0-DE REE RIGHT SIDESLIP
JUH-1H USA S/N 69-15532
T53-L-13 N LE168208

lEAFS I TALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8810 136.8 0.0 6460 9.0 322 90 0.6 LIP

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

11.5 RING_ 4

10.5111 IILVL I
RING 3

. 11.5 ;  ..,, ._ . _ . . .. ., , . .

TrI.'(PAV)3

SII Ii jil1.0

10.5

RING 2

11.0 . . . . . ... . . ..

10.5

RING 1

11.5 = r. --_ . . . . . . .,,. .

. 1,.0 _

10.5 -
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)

114



FIGURE E-60

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LEVEL FLIGHT WITH 16.0-OGREE RIGHT SIDESLIP

J1M 4tH USA S/N 69-15532
T53-1-13B SN LE168206

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSURE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUDE SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8810 136.8 0.0 6460 9.0 322 90 0.6 UP

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE:
PFAV = [(PAV)l + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

• -04 I, qv"

Iz at Im

11.5 - PAV

11.0

10.5
8 9

RADIUS (IN.)
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FIGURE E-61
CIRCUJFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET

LEVEL FLIGHT WITH 16.0-DEGREE RIGHT SIDESLIP
JUH-1H USA S/N 69-15532
T53-L-13B S/N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION PRESSUE OAT ROTOR TRIM ANGLE
WEIGHT LONG LAT ALTITUI)E SPEED CALIBRATED OF

AIRSPEED ATTACK
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS) (DEG)

8810 136.8 0.0 6460 9.0 322 90 0.6 UP

NOTE: RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS
ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.

14

13

~12

11

- 10

CIRCUMFER4TIAL LOCATION (DEG)

11,



FIGURE E-62
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT O-DEGREE AZIMUTH
JU-lH USA SiN 69-I52
T53-L-139 S iN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8960 137.8 0.0 2210 21.5 324 10 29.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.
3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

., 1,.5 .

%.'I . (PAV)4
13.0

12.5

14.0 RING 3

13.5 -- --- ---- --- --- -- PAV)3
13.0 ....

12.5

14.0-- RING 2

thJ I

_, _ 13.5 ,
-- -(PAV)2

O ..- 13.0

12.5-- - -

14.0 RING 1

-~~~~~~ , , :: (PAV)I13.5 .0. ..
12.5 --

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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FIGM E-63
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT O-DEGREE AZIMUTH
JUH-IH USA SIN 69-15532
T53-L-138 S/N LEI820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8960 137.8 0.0 2210 21.5 324 10 29.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE-
PFAV : [(PAV)1 + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

14.0

13.0 -

78 9

RADIUS (IN.)
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FIGURE E-64

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LOW-SPEED FLIGHT AT O-DEGREE AZIMUTH

JUH-1H USA S/N 69-15532
T3.-L-139 S/N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (6L) (FT) (DEG C) (RPM) (FT) (KTS)

8990 138.0 0.0 2220 8.5 322 6 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

,--w 13.5(

. ,-- (PAV)

14.0---RING 3 _

I-,,lU II 13. . . .. '. . .

14.0 RING 2

13.0

14.0 RING 1
4-4A 'i44 PAV)2

13.

15 45 75 105 13 65 195 225 255 285 315 345
CIRCUIFERENTIAL LOCATION (DEG)
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FIPJR E-65
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT O-DEGREE AZIMUTH
JUH-1H USA S/N 69-15532
T53-L-138 S/N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8990 138.0 0.0 2220 8.5 322 6 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PVAV = ((PAV)i + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

14.0

o:,-Q,8 j-PF AV
c to.; 13.5

13.0 -
7r 9

RADIUS (IN.)
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FIGURE E-66
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT 90-DEGREE AZIMUTH
JUH-1H USA S/N 69-15532
T53-L-139 SIN LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (91) (FT) (DEG C) (RPM) (FT) (KTS)

8860 137.5 0.0 2220 19.0 323 12 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.
3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4 1 1

13.5 ---
S0 1 1 "(PAV)4

13.0

12.5

14.0 RING 3

-- )(PAV) 3
i.- .. 13.0-------------------- --CL

12.5

14.0 RING 2

13.0 -

12.5 1
14.0 RING I

.. i_ 13.5( . . . . . . . . . . . . - . - -1 7

.(PAV)it- . 13.0 ,- - - I ''

12.5-
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)
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FIGUME E-67

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LOW-SPEED FLIGHT AT 90-DEGREE AZIMUTH

JUH-1H USA SIN 69-15532
T53-L-130 S/N LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8860 137.5 0.0 2220 19.0 323 12 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV [(PAV)i + (PAY)) (PAY)3UR tPAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THEE KNOTS.

14.0

z ,. 13.5 -A-

13.0------------------- -

12.5
7 8 9

RADIUS (IN.)
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FIGURE E-68
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LO-SPEED FLIGHT AT 90-DEGREE AZIMUTH
JUH-1H USA S /N 69-15532
T53-L-13B S/N LE16820B

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8850 137.5 0.0 2220 8.5 321 14 29.5

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

, , 135( ; , d:; [ , [ : , " '- :)(PAV)4LJLIIIJLIJIJ '
IL 13.0

14.0 
RING 3

I A- 13.5
,, , Q_ , (PV)3

1 3 .0 4- - -. .. .

14.0 RING 2

- 13.5 (PAV)2

13.0

14.0 RING 1

~|

13. 0 .. . . ..
15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)
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FIGURE E-69
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LO-SPED FLIGHT AT 90-DEGREE AZIMUTH
JUN,-I USA S/N 69-15532
T53-L-139 S/N LE1082O

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CO LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8850 137.5 0.0 2220 8.5 321 14 29.5

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV = (PAV)l + (PAV)2 + (PAV)3 + PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

14.0 1
13.5 _ _ _ _ _ _ _ _ _ __

13.0-- -- If-AV
7 8 9

RADIUS (IN.)
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FIGURE E-70
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT 180-DEGREE AZIMUTH
JUH-1H UA SN 69-15532
T53-L-139S LE168208

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL.) (FT) (DEG C) (RPM) (FT) (KTS)

8790 137.3 0.0 2220 19.0 323 15 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.
3. WINDS LESS THAN THREE KNOTS.

14.0 _RING 4_

-J% 13.5--
I-- JI k(PAV)4

13.0 - - - - - - - - - - - -

12.5----------------- -

14.0 RING 3

13.5 - --

- - (PAV)3

CL 13.0 - - - - - - - - - - --

12.5-------- - t------- -- -----

14.0----------RING 2-

-- - -- (PAV)2

13.0

12.5--------------------- -

14.0-- RING 1I

-J~ 13.5 --

15 45 75 105 13i5 16i5 195 225 255 285 315 345

CIRCUMFERENTIAL LOCATION (DEG)
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F IGIURE E-71
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SEED FLIGHT AT 180-DEGREE AZIMUTH
JUH-1H usA SIN 69-15532
T53-L-13B S/N LE168200

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (9L) (FT) (DEG C) (RPM) (FT) (KTS)

8790 137.3 0.0 2220 19.0 323 15 30.0

MOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE-
PFAV c [(PAV)1 + (PAV)2 + (PAV)3 + IPAV)4J/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

ac : Ic It
14.0-_ 7
13.5 : a: : --

;[ dnC 13.0--- -,

12.5- - - - --
7 8 9

RADIUS (IN.)
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FIGURE E-72

CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET
LOW-SPEED FLIGHT AT 180-DEGREE AZIMUTH

JUH-H USA SIN 69-15532
T53-L-13B SiN LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8790 137.3 0.0 2220 19.0 323 15 30.0

NOTES: 1. WINDS LESS THAN THREE KNOTS.
2. RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS

ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.

38

36

r34

J32 AVG INDICATED
INLET TEMPERATURE
- 32.0 DEG C30

328

626

S24

-22

20
-VG OAT=

18 ---------------- 19.0 DEG C830 90 150 210 270 3309.0£

CIRCUMFERENTIAL LOCATION (DEG)
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FGIE E-73
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT 180-DEGREE AZIMUTH
JUI-1H USA S/N 69-15532
T53-L-138 SIN LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8800 137.3 0.0 2220 9.0 322 18 30.5

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

13.0

14.0 RING 3 1 ]

15-(PAV) 3

13.o 0 - - - . - . . -. . - - . . -, -

14.0 - RING 2

13.0 t, L4~IX4_4= ,1 44 (PAV)2
13.0 .. - - -

14.0 RING I

, ,. t, t, . ,, '(PAV)I
13.0( ,,,F. , t

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMERENTIAL LOCATION (DEG)

lit



FIGURE E-74

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LOW-SPEED FLIGHT AT 180-DEGREE AZIMUTH

JUH-1H USA S/N 69-15532
T53-L-13B S/N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8800 137.3 0.0 2220 9.0 322 18 30.5

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

z zI

14.0

ZixI.-,,n 1 .13.5-,c-,o I-h "I "" "P AV
11. 1- w. .m .

13.0
7 8 9

RADIUS (IN.)

129



FIGURE E-75
CIRCUMFERENTIAL TEMPERATURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT 180-DEGREE AZIMUTH

JUH-1H USA SS/N 69-15532
T53-L-138 S/N LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (DL) (FT) (DEG C) (RPM) (FT) (KTS)

8800 137.3 0.0 2220 9.0 322 18 30.5

NOTES: 1. WINDS LESS THAN THREE KNOTS.
2. RELATIVE AND ABSOLUTE ERRORS IN INLET TEMPERATURE MEASUREMENTS

ARE DESCRIBED IN APPENDIX C, PARAGRAPH 6 AND TABLE C-1.3 6.. ..... .......

34

32

30
-AVG INDICATED

-% 28 INLET TEMPERATUREo = 29.0 DEG C

t26

24

~22

20

18

-16

12

10

8 AVG OATC

30 90 150 210 270 330
CIRCUMFERENTIAL LOCATION (KEG)
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FIGURE E-76
CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FLIGHT AT 270-DEGREE AZIMJTH
JUH-1H USA S/N 9-15532
T53-L-13B S/N LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8910 137.7 0.0 2220 18.0 323 15 31.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.
2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE

VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.
3. WINDS LESS THAN THREE KNOTS.

14.0 RING 4

LaJ
.. 13.5

w., . .,, -(PAV)4

12.5--

14.0 R ING 3

S- -1 -1., - - $(PAV)3
, 13.0 - L-

a. 12.5---------------- t --
14.0 - 1 RING 2 --14.o4.

_,: . 13.5- , , r,,.-

- j-__t (PAV)3
OWLy

13.0

12.5

14.0 RING 2

wI

o ' , J CJ ,; :.)(PAV) 1

13.0 -: -... .

12.5 i......

15 45 75 105 135 165 195 225 255 285 315 345
CIRCUMFERENTIAL LOCATION (DEG)
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F IGE E-77
RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET

LOW-SPEED FL I GHT AT 270-DEGREE AZ I MUTH
JUH-1H USA SiN 69-15532
T53-L-139 S/N LE16820B

STANDARD FILTER INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (91.) (PT) (DEG C) (RPM) (FT) (KTS)

8910 137.7 0.0 2220 18.0 323 15 31.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE-
PFAV = [(PAV)I + (PAV)2 + (PAV)3 + (PAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

w,- N "1

14.0 0

.;z 13.5T ___

. 13 0
.4

12.5

7 8 9
RADIUS (IN.)
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FIGURE E-78

CIRCUMFERENTIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LOW-SPEED FLIGHT AT 270-DEGREE AZIMUTH

JUH-1H USA S/N 69-15532
T53-L-138 SIN LE168208

lEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8920 137.7 0.0 2220 8.5 322 13 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

3. WINOS LESS THAN THREE KNOTS.

14.0 RING 4

$4 3.5O

S13.5 M4I I j4 (PAV)4

13.0

14.0 RING 3 1 1<w-- 13.54 b i i 1 i _,,,A44PA

13.0 .. . ... .

14.0 
RING 2

<m- 13.5 eh- -

14.0 RING I

N 13.5 "'X __ F __ I(PAV)I
CE. 13.0

15 45 75 105 135 165 195 225 255 285 315 345

CIRCUMERENTIAL LOCATION (DEG)
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F IGUIE E-79

RADIAL PRESSURE DISTRIBUTION IN ENGINE INLET
LOW-SPEED FLIGHT AT 270-DEGREE AZIMUTH

JLf-1H USA S/N 69-15532
T53-L-130 S/N LE168200

IEAFS INSTALLED

AVG AVG AVG AVG AVG AVG TRUE
GROSS CG LOCATION PRESSURE OAT ROTOR SKID AIRSPEED
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (rS) (BL) (FT) (DEG C) (RPM) (FT) (KTS)

8920 137.7 0.0 2220 8.5 322 13 30.0

NOTES: 1. PAV IS AVERAGE TOTAL PRESSURE FOR EACH RING.

2. PFAV IS FACE AVERAGE TOTAL PRESSURE-
PFAV = [PAV)I + (PAV)2 + (PAV)3 + IPAV)4]/4.

3. DASHED LINES DENOTE PLUS OR MINUS 2-PERCENT PRESSURE
VARIATION ALLOWED BY ENGINE MODEL SPECIFICATION.

4. WINDS LESS THAN THREE KNOTS.

14.0

t--n-o 13.5 n 0 -AV

13.0
7 8 9

RADIUS (IN.)
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FIGURE E-80

ENGINE CHARACTERISTICS IN HOVER
JUH-1H USA SIN 69-15532
T53-L-138 SIN LE16820B

SYM AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT
(LB) (FS) (91) (FT) (DEG C) (RPM) (FT)

o 8770 137.2 0.0 3430 21.0 322 3
O 8760 137.2 0.0 3430 21.0 322 5
0 8750 137.2 0.0 3430 21.0 322 8
et 8620 136.8 0.0 3320 20.0 322 1o
" 8720 137.1 0.0 3320 20.0 322 13

8710 137.1 0.0 3320 20.0 322 16
(% 8700 137.0 0.0 3320 20.0 322 19
,' 8680 137.0 0.0 3320 20.0 321 25

8670 136.9 0.0 3320 20.0 322 30
8660 136.9 0.0 3320 20.0 321 40
8640 136.8 0.0 3320 20.0 321 51

0 8780 137.3 0.0 2050 9.0 321 2
0 8770 137.2 0.0 2070 9.5 321 5
* 8760 137.2 0.0 2070 9.5 321 8
A 8750 137.2 0.0 2050 10.0 321 10
, 8740 137.1 0.0 2050 10.0 321 12

U 8730 137.1 0.0 2070 9.5 321 15
• 8720 137.1 0.0 2110 9.5 321 20
K 8710 137.0 0.0 2150 10.0 320 25
,il 8700 137.0 0.0 2150 10.0 320 32
A 8770 137.0 0.0 2150 10.0 320 41
Ae 8770 137.0 0.0 2150 10.0 320 51

NOTES: 1. OPEN SYMBOLS DENOTE STANDARD FILTER INSTALLED.
2. SHADED SYMBOLS DENOTE IEAFS INSTALLED.
3. WINDS LESS THAN THREE KNOTS.

I-I

~98

96 i_

i94~__ _-

92

400 500 600 700 800 900 1000 1100 1200
REFERRED SHAFT POWER (SHP)
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FIGURE E-81

ENGINE CHARACTERISTICS IN HOVER
JUH-IH USA S/N 69-15532
T53-L-138 SIN LE16820B

SYM AVG AVG AVG AVG AVG AVG
GROSS CG LOCATION DENSITY OAT ROTOR SKID
WEIGHT LONG LAT ALTITUDE SPEED HEIGHT

(LB) (FS) (9L) (FT) (DEG C) (RPU) (FT)

0 8770 137.2 0.0 3430 21.0 322 3
O 8760 137.2 0.0 3430 21.0 322 5
0 8750 137.2 0.0 3430 21.0 322 8
6 8620 136.8 0.0 3320 20.0 322 10
C 8720 137.1 0.0 3320 20.0 322 13
E( 8710 137.1 0.0 3320 20.0 322 16

8700 137.0 0.0 3320 20.0 322 19
' 8680 137.0 0.0 3320 20.0 321 25

9 8670 136.9 0.0 3320 20.0 322 30
8660 136.9 0.0 3320 20.0 321 40
8640 136.8 0.0 3320 20.0 321 51

* 8780 137.3 0.0 2050 9.0 321 2
E 8770 137.2 0.0 2070 9.5 321 5

8760 137.2 0.0 2070 9.5 321 8
A 8750 137.2 0.0 2050 10.0 321 10

8740 137.1 0.0 2050 10.0 321 12
8730 137.1 0.0 2070 9.5 321 15
8720 137.1 0.0 2110 9.5 321 20

K 8710 137.0 0.0 2150 10.0 320 25
,9 8700 137.0 0.0 2150 10.0 320 32
A 8770 137.0 0.0 2150 10.0 320 41

8770 137.0 0.0 2150 10.0 320 51

NOTES: 1. OPEN SYMBOLS DENOTE STANDARD FILTER INSTALLED.
2. SHADED SYMBOLS DENOTE lEAFS INSTALLED.
3. WINDS LESS THAN THREE KNOTS.

720

640 . . . . . . .- - - -680 -------

400 500 600 700 a0m 900 1000 110o0 1200
REFERRED SHAFT POWER (SHP)
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F IGURE E-82
ENGINE CHARACTERISTICS IN BALL-CENTERED LEVEL FLIGHT

JUM-lH USA S/IN 69-15532
T53-L-138 SIN LE16820B

SYM AVG AVG AVG AVG AVG AVG AVG F ILTER
GROSS CG LOCATION DENSITY OAT REFERRED REFERRED CALIBRATED
WEIGHT LONG LAT ALTITUDE ROTOR OUTPUT AIRSPEED

SPEED SHAFT
SPEED

(L6) (FS) (61.) (FT) (DEG C) (RPM) (RPM) (KTS)

0 8110 137.6 O.lLT 6790 9.0 324.5 6615 58 TO 100 STD

Eo 811o 136.4 0.0 6760 9.0 325.0 6624 49 TO 103 IEAFS

-- - - -710 11.5 -- 6631 -- NONE

100 -71___ A

96 _ _ _ _ T

4

192

0

REFERRED SHAFT POWER (SHP)
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FIGURE E-83

ENGINE CHARACTERISTICS IN BALL-CENTERED LEVEL FLIGHT
JUH-IH USA S/N 69-15532
T53-L-13B S/N LE16820B

SYM AVG AVG AVG AVG AVG AVG AVG FILTER
GROSS CG LOCATION DENSITY OAT REFERRED REFERRED CALIBRATED
WEIGHT LONG LAT ALTITUDE ROTOR OUTPUT AIRSPEED

SPEED SHAFT
SPEED

(LB) (FS) (BL) (FT) (DEG C) (RPM) (RPM) (KTS)

0 8110 137.6 O.1LT 6790 9.0 324.5 6615 58 TO 100 STD

0 8110 136.4 0.0 6760 9.0 325.0 6624 49 TO 103 lEAFS

0 --- --- -710 11.5 --- 6631 --- NONE(EST
LL)

760
STANDARD FILT R

720 _ _ _

_ _ _ __ ___ IA"

680 -- EAFS

640,

560 /

520 / /

480,

440
400 5oo 600 700 800 900 1000 1100 1200

Ii. _

REFRRE SHF TOE TSHLL
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F IGURE E-84

ENGINE CHARACTERISTICS IN BALL-CENTERED LEVEL FLIGHT
JUH-1H USA S/IN 69-15532
T53-L-13B SIN LE168208

SYM AVG AVG AVG AVG AVG AVG AVG FILTER
GROSS CG LOCATION DENSITY OAT REFERRED REFERRED CALIBRATED
WEIGHT LONG LAT ALTITUDE ROTOR OUTPUT AIRSPEED

SPEED SHAFT
SPEED

(19) (FS) (61) (FT) (DEG C) (RPM) (RPM) (KTS)

0 7740 136.7 O.1LT 6570 7.5 313.8 6395 67 TO 102 STD

O3 7730 135.4 0.0 6790 9.5 314.2 6405 39 TO 108 lEAFS

0 -- - - -460 13.0 - 6430 -- NONE

100- --

98

_ _ NDA F IER p _ _

~94 __4

S90

88 oo?

400 500 600 70 So 6 00 lO 10

REFERED SHAFT POWER (SHP)
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FI GUE E-85
ENGINE CHARACTERISTICS IN BALL-CENTERED LEVEL FLIGHT

JUH-1H USA S/N 69-15532
T53-L-138 S/N LE168208

SYM AVG AVG AVG AVG AVG AVG AVG FILTER
GROSS CG LOCATION DENSITY OAT REFERRED REFERRED CALIBRATED
WEIGHT LONG LAT ALTITUDE ROTOR OUTPUT AIRSPEED

SPEED SHAFT
SPEED

(LB) (FS) (BL) (FT) (DEG C) (RPM) (RPM) (KTS)

0 7740 136.7 O.ILT 6570 7.5 313.8 6395 67 TO 102 STD

o 7730 135.4 0.0 6790 9.5 314.2 6405 39 TO 108 lEAFS

S--- -- - -460 13.0 -- 6430 -- NONE
(TEST

720 CLL)
720 - __-L-)

1 EFS

640 _ _640 --- - - __ - _ _ _ _
I

rII

_7i

z o I
400 500_60 -0 -0 90 00 110 10

01.. i560 _

520 ,-_

480 -_

440 -- - --- -

400----------------- -- - - - - -

400 500 600 700 S00 900 1000 1100 1200
REFERRtED SHAFT POWER (SHP)
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FIGURE E-86

STATIC LATERAL-DIRECTIONAL STABILITY
JUH-lH USAS N 69-15532

IEAFS ITALLED

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT LONG LAT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

8780 137.0 0.1 LT 6200 -1.0 322 92

NOTE: SHADED SYMBOLS DENOTE TRIM POINT.

o 10

oo

~ ~ -10

uaS

TOTAL LONGITUDINAL CONTROL TRAVEL = 12.47 IN.

6Z .... ttll

TTAL LATERAL CONTROL TRAVEL = 12.55 IN.

6

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.88 IN.
-6

0

-20 -10 0 10 20
LT ANGLE OF SIDESLIP(DEG) RT
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FtaE E-87
MANEUVERING STABI LITY
J1J4-lH USA S/IN 69-15532

IEAFS INSTALLED

SYM AVG AVG AVG AVG AVG TRIM TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED FLIGHT
WEIGHT LONG LAT ALTITUDE SPEED AIRSPEED CONDITION
(16) (FS) (61) (FT) (DEG C) (RPM) (KTS)

0 9040 137.9 0.1 LT 5950 -0.5 323 94 RIGHT TURN
0 8960 137.6 0.1 LT 5970 -1.0 323 94 LEFT TURN

NOTE: SHADED SYMBOLS DENOTE TRIM POINT.

6i ... ..
pq XLaZ

)- w zen 0

~ TOTAL-LATERAL CONTROL TRAVEL =12.55 IN.

6

i-6TOTAL LONGITUDINAL CONTROL TRAVEL =12.47 IN.

gas
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FIGURE E-88

LOW-AI RSPEED 0-DEGREE AZ IMUTH FL IGHT CHARACTERI1ST ICS
JUH-lH USA S/N 69-15532

IEAFS INSTALLED
AVG A" AVG A"l AVII LWI

(I~ LI _~T ~ (DEC C) f0MIF T)i

81N 137.1 O.10I 320 -1.0 324 10

NOTES: 1. VERICAL LIES NDHOIZONTAL BARS 9405 C(POL INSI O S.
2. imps FIVE mmoll O Ltss.

0-1

4-.

~t11TOTAL LATERANL CONROL TRAEL a12.47 IN.

MjjFAIM COM aRVE TOTAL UTU
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FIGURE E-89
LOW-AIRSPEED 30-DEGREE AZIMUTH FL IGHT CHARACTERISTICS

JUH-1H USA S/N 69-15532
lEAFS INSTALLED

A "O A " A VG AV G A "O AV IS
0I CO LOCATION 0WITY CAT ROTOR SKID

( LAI AL I DC C) r~

0610 136.5 0.0 21 0.5 311 10

NOTES: 1. VERTICAL LIMB AND HIZONTAL BARS SHOI CONTIOL CMIUONS.
2. vI iOS r i im6S Oil LESS.

nui A N O otAIsL

4.4

12 T mCOmmTROmLm 
IN.m

~ TOTAL LATERDIAL CNTOL TRVEL 12.47 IN.

TOTAL LATAL CNTOL TRAL u 1.5 IN.
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FIGURE E-90

LOW-AIRSPEED 60-DEGREE AZIMUTH FL IGHT CHARACTERISTICS
JUN-IN USA S/N 69-15532

IEAFS INSTALLED

GNUl CO LOCATION DENSITYV CAT ROTOR SIQD
A) JONJ (L _AIT~EC (CEO C) 09 IK

RUG 136.1 0.0 1160 2.0 322 11)

NTES: 1. VETICAL LIE AND HORIZONTAL BARS SNOV CONTROL EIMMON.
2. Bims MEW xmsS OR LESS.

'4-

0.'-

~11TOTL LOIT IN& CON'rROL TRAEL U12.471 IN.

TOTA LWTD NRL TRVE 2.flI.
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F IGURE E-91
LOW-AIRSPEED 90-DEGREE AZIMUTH FL IGHT CHARACTERISTICS

JUH-lH USA S/N 69-15532
IEAFS INSTALLED

A"G Avg AVG AVG A"G AVG
CS C LOCATION DENSITY O.AT ROTOR SKID

FS (IA~ ALTITTy (DEC. C)
112) tl W IFn T

11100 135.8 0.0 1200 2.0 323 10

NTES: 1. VETICAL LIME AMIC IIZ4A 3AMI0 CONTROL. ECMICNS.
2. UIISS FIVE KNOTS ORt LSS

]gii TOTb q,7! " TAA 10.6 IN.

2

12- TOTAL LONDITU5INAL COWML TRVLu12.47 IN.

ELFTOTAL LATERAL CONTROL TRAVEL u12.55 IN.

4-4



FIGURE E-92

LOW-AIRSPEED 120-DEGREE AZIMUTH FL IGHT CHARACTERI1ST ICS
JUH-IH USA S/N 69-15532

IEAFS INSTALLED
AVG AVII AV* AVG AV9 AVG
MRS Cc LOCATION DNSITY OAT ROTOR 3KID

SMI 135.4 0.0 1260 2.5 32 to
INlES: 1. VETICAL LIC AM HORIZONTAL AS 9405I CONTROL 1100OS.

2. 11165 FIVE SlOTS an I=S.

TOI.

TAL LONSITUII4L CONTRLTAL 1.4IN

12- ~ TOTAIN

JpJ
MA UTILCNRO RVL12.111 IN.
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FIGURE E-93
LOW-AIRSPEED 150-DEGREE AZIMUTH FLIGHT CHARACTERISTICS

JUH-lH USA S/N 69-15532
lEAFS INSTALLED

AVG A" AVG AVG A" AVG
oge CcLCATIO DIMITY GAT 3OTOR SIDI

IBM 134.7 0.0 1250 3.0 323 10

NOlf:s 1. VMICAL LI M AN RIZONTAL IM SM CO3 NTROL OUIONIU.
2. VINS IFIWE ~I(NS Olt LS.

A ~4j4

43-
12 IOTA ITU3IN&L TRAVEL *12.47 IN.

4p:A TEPLECONRO IIN.

qy 2.
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FIGURE E-94

LOW-A IRSPEED 180-DEGREE AZ IMUTH FL IGHT CHARACTERI1ST ICS
JUH-1H USA S/N 69-15532

IEAFS INSTALLED

WU CC LOCATION DNITY GAT ROTOR 11ID

81111 134.5 0.0 I510 5.0 323 10

NOTES: 1. VETICAL LI1 AM HORIZONTAL EM SM Cgff E10=101411S.
2. vi IVE rinis OR Los

a "tIs1M W

'a I

12OIAL IIJINAL COTROL TRAVEL a1.7IN.

TOAL LATEA CONO RAEL12.55 IN

2-

11111 A1 (101072)
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FIGURE E-95

LOW-AIRSPEED 210-DEGREE AZIMUTH FL IGHT CHARACTERISTICS
JUH-lH USA S/N 69-15532

IEAFS INSTALLED
AVG AVG AVO AVG AVG AVG

GIOE 00 LOCATION DENSITY OAT ROO SKID

01100 137.1 0.0 1960 U.5 324 10

NOTIB 1. WTICAL LID AND HIONTAL SARS SM ONSTROL ECO.UIS.
2. 516rv ins Eois ORL~s

43 iTANO VA I .L

12-

IOT IIR 06 N

TOTAL LATERAL CONTROL TRAVEL a12.5 IN*

6.0111 IN

150



FIGURE E-96

LOW-AIRSPEED 240-DEGREE AZIMUTH FLIGHT CHARACTERISTICS
JUH-lH USA S/N 69-15532

IEAFS INSTALLED
AVG AVG AVG AVG A"G AVG
fh CO LOCATION O061TY CAT MTO 11ID

(K1 A ChLI $1Y (WOSC) FW9 IFT)"
INNI 136.7 0.0 2MO 9.0 316 10

NOTES: 1. VTICAL LID AND HOEIZONTAL SAM 31101 CUINI EMOS.
2. 51165 rIvE imOs OSt LEss.

- U

AVAI

TOTRIN

S12- TOTAL LONGITUINAL CWN1UOL TRAVEL *12.47 IN.

TOTAL LATERA CONTROL TAE 2UI

d4. ~ .I
Isp:MONLCMILTAE-a10 N

4Is



FIGURE E-97
LOW-AIRSPEED 270-DEGREE AZ IMUTH FL IGHT CHARACTERI1ST ICS

JUH-lH USA S/N 69-15532
lEAFS INSTALLED

A"G A"G AVO AVG A"G AVG
SOS CC LOCATION DENSITY OAT ROTO SID

UI~ (LAJ ALT 'Tr (W C) IL F W JT

NO4 136.5 0.0 2190 10.5 324 10

NOTESs 1. VERTICAL LID AND NMIZOTAL 3IAM SMO CONTROL EKIMESNS.
2. VINS FIE KOTS Oil LES.

ht'3 -I

~., 10 lim

TO I

S121 TOTAL &ITWN4A CONTROL. TRAVEL *12.4? IN.

TOTAL LATERAL CONTROL TRAWEL a 12.55 IN.

I'JI] IHM@ lll
2-5



FIGURE E-98

LOW-AIRSPEED 300-DEGREE AZIMUTH FLIGHT CHARACTERISTICS
JUH-1H USA S/N 69-15532

lEAFS INSTALLED
AAVG A AVG AVG A" AVG

000 C9 LOCATION DPESITY OAT NOTO SKID
ST ~U LAs ALTC ) 1

8520 136.9 O.1LT 530 -0.5 322 10

OTES: 1. W rICAL LID AND HORIZCNTAL SIMS SIO CONToL IXCUSIi6.
2. imos IlV ioots an Liss.

tIj f l........

a1-

2I

12-TOTA UTUIAL .NOL TRAVL * 12.4 IN.

* --
law T O TE '53



FIGURE E-99

LOW-AlIRSPEED 330-DEGREE AZ IMUTH FL IGHT CHARACTERI1ST ICS
JUH-lH USA S/N 69-15532

lEAFS INSTALLED
All AVG AVG AVG AVG AVG
Urnl CC LOCATION DOIITY *AT ROTOR MID

~~ ~ AL~ (DEC C) F G~

a460 137.2 OALT 320 -1.0 324 10

NOTES: 1. VETICAL LI3 ANS HOIZONTAL BARS SHOW COMTMl ECINSIOIS.
2. 9105 FIVE KNTS Olt LESS.

~3..TO IN.

1-TOTA ITKINAL ONT VL a 2.47 IN.

1

TOT&ACIO LATO TAE .11 0

2-
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Relative Wind
Azimuth

00

3300 300

84 5

34

4 /
3000 \4 4 600

4s~/ 6 30KTAS

2700 4-5- 6---3-3-3 70

4 5-5-5

55/

2400 4 421004 1500

1800

Figure E-100. Low-Speed HQR's
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